Extraskeletal osteosarcoma is a rare malignant tumor occurring very rarely in the pleura. We herein report the case of 67-year-old man with asbestos exposure, who underwent biopsies of the large tumor from the chest wall, and diagnosed as a suspicious of fibrosarcoma. Surgical resection was done, and the pathological diagnosis was extraskeletal osteosarcoma arising from the pleura. The differential diagnosis is malignant pleural mesothelioma with osseous and cartilaginous which is also very rare and one of the histopathological subtypes with heterologous elements. Identification of epithelial components, labeling for cytokeratins in spindle cells and its' anatomical distribution may help to distinguish them. In the neoplasm arising from the parietal pleura, primary extraskeletal osteosarcoma of the pleura is very rare, but should be considered.
Introduction
Extraskeletal osteosarcoma is rare, accounting for 1%-2% of all soft tissue sarcomas and 4% of all osteosarcomas, 1� and extraskeletal osteosarcoma arising from the pleura is very rare. There have been only 8 reported cases of primary extraskeletal osteosarcoma of the pleura, including our case. In our case, it is difficult to distinguish malignant pleural mesothelioma with osseous and cartilaginous. We herein report a case of extraskeletal osteosarcoma of the pleura with occupational asbestos exposure, diagnosed by thoracoscopic biopsies, and treated by surgical resection and systemic chemotherapy after the operation.
A 67-year-old man presented to another hospital in October 2008 for a comprehensive medical examination. Calcification was discovered in a portion of the right parietal pleura by chest CT. Since the patient had a history of asbestos exposure, it was followed up as calcified pleural plaques. In March 2009, the patient developed dyspnea on exertion and cough, and presented again to the same hospital. His chest radiography showed a massive right pleural effusion. In April 2009, the patient was referred to our hospital with a suspicion of malignant pleural mesothelioma.
His past medical history included cholelithiasis at age 45 yrs, and type 2 diabetes and hyperlipidemia at age 60 yrs. He had smoked 15 cigarettes a day for 46 yrs. His family history was non-contributory. He worked in the construction of electric power substations from age 28-60 and had a history of asbestos exposure. His present status was unremarkable except for the chest region with diminished breath sounds over the right middle and lower lung fields. The blood biochemistry test results on admission were normal except for a slightly high CRP at 1.1 mg/dL. Tumor markers CEA, CYFRA, Pro-GRP, and NSE were within their normal ranges.
Extraskeletal osteosarcoma is rare, accounting for 1%-2% of all soft tissue sarcomas and 4% of all osteosarcomas, 1� and extraskeletal osteosarcoma arising from the pleura is very rare. There have been only 8 reported cases of primary extraskeletal osteosarcoma of the pleura, including our case. In our case, it is difficult to distinguish malignant pleural mesothelioma with osseous and cartilaginous. We herein report a case of extraskeletal osteosarcoma of the pleura with occupational asbestos exposure, diagnosed by thoracoscopic biopsies, and treated by surgical resection and systemic chemotherapy after the operation. 
Case Report
His past medical history included cholelithiasis at age 45 yrs, and type 2 diabetes and hyperlipidemia at age 60 yrs. He had smoked 15 cigarettes a day for 46 yrs. His family history was non-contributory. He worked in the construction of electric power substations from age 28-60 and had a history of asbestos exposure. His present status was unremarkable except for the chest region with diminished breath sounds over the right middle and lower lung fields. The blood biochemistry test results on admission were normal except for a slightly high CRP at 1.1 mg/dL. Tumor markers CEA, CYFRA, Pro-GRP, and NSE were within their normal ranges. Fig. 1 (a) Chest X-ray shows right massive pleural effusion on admission day. (b) Large mass shadow with calcification was appeared at the right middle to lower lung field on chest X-ray after thoracic drainage.
In chest X-ray, a massive right pleural effusion was observed when the patient was admitted to our hospital, April 2009 (Fig. 1a) . Chest X-ray after right tube drainage showed a mass and calcification in the right middle and lower lung fields (Fig. 1b) . There was no abnormality in the chest X-rays taken on November 2006 and September 2007. In October 2008, Chest CT revealed calcification in a portion of the right parietal pleura (Fig. 2a) . In March 2009, it revealed that the calcification became enlarged and irregular after approximately 5 months of follow-ups. Chest CT after right tube drainage showed a circular mass which was approximately 8 × 8 cm in the right thorax and the calcification was in this mass (Fig. 2b) .
Examination of the pleural effusion revealed no pale yellow or turbid appearance. The specific gravity was 1.038, and the Rivalta test was positive. The culture results were negative and levels of CEA, ADA, and hyaluronic acid, were 0.8 ng/mL, 13.1 IU/L, 10200 ng/mL, respectively. Cytology of the effusion was classified as Class II and showed no malignancy. Thoracoscopic examination indicated a smooth fistsized mass located in the posterior chest wall at the level of the seventh and eighth ribs. Multiple pleural plaques were seen in the parietal pleura. The mass was elastic and soft, and it easily bled and disintegrated. Biopsy was performed at 3 places for the parietal pleura and on a portion of the mass. Histopathologically, the diagnosis of the mass was a suspected fibrosarcoma, and no malignancy was found in the parietal pleura. Bone scintigraphy showed a hot spot located consistently with the intrathoracic calcification, but no significant tracer accumulation was seen in other bones.
Because we did not deny the possibility of diffuse maligmamt pleural mesothelioma with heterologous elements, surgery was performed 10 d after biopsies by thoracotomy through the posterior sixth intercostal space. The mass was adhered firmly to the chest wall at the right seventh and eighth ribs. Thus, the mass was extirpated and the two ribs were also resected, and the chest wall defect was filled with Composix mesh.
In the examination of the extirpated specimen, the mass was 12 × 10 × 8 cm, elastic, soft, and solid. Macroscopically, there was no continuity with the ribs (Fig. 3a) . There were no bony lesions or continuity between the ribs and tumor (Fig. 3b) . A pathological examination showed highly atypical spindle cells arranged in an interlacing pattern. Mitotic counts ranged from four to six per 10 high power fields. There were isolated areas with the cells differentiating into cartilage and bone (Fig. 3c-3d ). These findings led to the diagnosis of osteosarcoma arising from pleura.
In the postoperative course, right pleural effusion was controlled by intrathoracic administration of mitomycin C for 3 d and OK-432 for a day and by pleurodesis, because we concerned about the tumor dissemination after thoracoscopic biopsies. Four courses of two-agent chemotherapy were performed using cisplatin (CDDP) and adriamycin (ADR) based on the systemic chemotherapy protocol for osteosarcoma in young adults. A new lesion was observed 9 months postoperatively, and additional two courses of systemic chemotherapy were performed, but the tumor became enlarged. So second and third line systemic chemotherapy were performed, no therapeutic effects were observed, the tumor were extensively invaded to the right lung he died due to respiratory failure about 2 yrs after the operation.
Discussion
Causes of pleural calcification can be benign or malignant.
1�2� Benign processes include previous trauma, pleural infection, pneumohemothorax, calcifying fibrous pseudotumor of the pleura, and pleural plaque from asbestos exposure. 3� The malignant processes include pleural metastasis from osteosarcoma, chondrosarcoma, adenocarcinoma, parosteal osteosarcoma, and calcification or ossification in a pleural mesothelioma.
3�
Differential diagnosis between osteosarcoma of pleura and mesothelioma with heterologous elements may be difficult. Identification of epithelial components and labeling for cytokeratins in spindle cells may help for the diagnosis of malignant mesothelioma. 4�5� If the anatomical distribution conforms to that of mesothelioma, a diagnosis of heterologous mesothelioma should be made in preference to a diagnosis of primary pleural osteosarcoma. 5� The patient in this report had a large localized mass in the right thorax. Histologically, there was no component of epithelioid mesothelioma, and cytokeratins were negative in spindle cells or heterologous elements. From these findings we diagnosed this case as extraskeletal osteosarcoma of the pleura, because there was no evidence which supports the diagnosis of malignant mesothelioma. Extraskeletal osteosarcoma is rare, accounting for 1%-2% of all soft tissue sarcomas and 4% of all osteosarcomas.
1� While primary osteosarcoma of the bone occurs mainly in adolescents and young adults, extraskeletal osteosarcoma occurs predominantly in women and men over 30 yrs old. 2�3� The most common sites for extraskeletal osteosarcoma are upper and lower extremities, thigh, and retroperitoneum. It very rarely occurs in the pleura. 1� Relationships have been reported between the incidence of tumor and previous trauma and between the incidence of tumor and a history of radiotherapy.
3� Such relationships were not evident in the case of the present report. As in our case, plain radiography can show calcifications in approximately half of the extraskeletal osteosarcoma cases. The following are conditions for diagnosis of extraskeletal osteosarcoma. (1) Skeletal origin can be ruled out by radiographic or intraoperative findings. (2) Sarcoma tissue produces malignant osteoid or malignant bone tissue. (3) Malignant mesenchymal tumor can be ruled out.
2-8� Osteosarcoma is a malignant tumor arising from soft tissue and characterized by a uniform sarcomatoid pattern and osteoid production. A tumor is diagnosed as osteosarcoma if it has the aforementioned findings in one area and even if it shows other histological characteristics in the majority of the other areas. Differential diagnosis includes calcifying malignant tumors such as malignant fibrous histiocytoma (MFH), liposarcoma, fibrosarcoma, and malignant teratoma.
There have been 8 reports of primary extraskeletal osteosarcoma of the pleura, 9-17� including the case of the present report. All eight cases were men over 60 yrs old. Involvement of asbestos exposure was indicated in our case and one other case. 14� In the neoplasm arising from the pleura, primary extraskeletal osteosarcoma of the pleura should be considered, and the differential diagnosis is malignant pleural mesothelioma with osseous and cartilaginous differentiation.
Extraskeletal osteosarcoma can be asymptomatic or symptomatic. Symptoms include those arising from enlarging tumor and pain. The first-choice treatment is surgical resection. Although there are reported cases treated by radiotherapy or systemic chemotherapy, these treatments are not well established. Prognosis is poor and the five-year survival rate is less than 40%. 7� In extraskeletal osteosarcoma, an important factor determining the prognosis is considered to be a tumor size of 5 cm or less. In our case, the tumor size was over 5 cm. Thus, postoperative systemic chemotherapy was performed.
Conclusion
Primary extraskeletal osteosarcoma of the pleura is very rare, but we should be considered it if we find pleural calcifications.
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